Differential cyclooxygenase-2 enzyme expression in radiosensitive versus radioresistant glioblastoma multiforme cell lines.
Glioblastoma multiforme (GBM) is a high-grade primary brain tumor that is refractory to current forms of treatment. In cell studies, the growth rate of GBM cells correlates with the level of Cyclooxygenase-2 (COX-2) enzyme expression. COX-2 has been implicated in carcinogenesis of systemic cancers. Recently, COX-2 inhibition has been shown to increase the radiosensitivity of various tumors. We wished to assess whether the expression of COX-2 is greater in radioresistant versus radiosensitive forms of GBM. The radiosensitive (A172) and radioresistant (T98G) Glioblastoma multiforme cell lines were assayed for COX-2 expression using standard immunofluorescence histochemistry. Fluorescence readings were recorded per field. Western blot analysis was performed on both A172 and T98G GBM cell lines. The radioresistant cells were exposed to incremental doses of radiation in the presence and absence of a COX-2-selective inhibitor. Radioresistant cells were then exposed to incremental doses of COX-2-selective inhibitor at a constant dose of radiation. The radioresistant cell line T98G had an approximate 1. 7-fold greater expression of COX-2 than did the radiosensitive cell line A172, as per immunofluorescence histochemistry. Western blot analysis confirmed this finding. Statistical analysis (Bonferroni/Dunn) showed the results to be significant (p<0.0001). The wells containing radioresistant cells exposed to incremental doses of radiation and COX-2 inhibitors appeared to have higher cell kill when compared to radiation alone. Furthermore, increasing the COX-2 inhibitor concentration yielded higher cell kill. The results presented here show that the radioresistant GBM cell line, T98G, has a greater expression of COX-2 than does the radiosensitive GBM cell line, A172. These results suggest that: (i) COX-2 expression may serve as a marker for assessing radioresistance in GBM, (ii) COX-2 inhibition may lower the required doses of postoperative radiation, (iii) COX-2 inhibitors may have a role in radiosensitizing otherwise radioresistant forms of GBM.